The fungicidal activity of pentachlorophenol and its derivatives against 16 species of fungi representing 14 genera was tested. In relation to pentachlorophenol, no increase in fungistatic activity was found for pentachloroanisole, pentachloronitrobenzene, hexachlorobenzene, pentachlorophenyl acetate, o-and pchloranil, the three isomeric chlorophenols, 2,6-dichlorophenol, the three isomeric tetrachlorobenzenediols, the three isomeric tetrachlorodimethoxybenzenes, the three isomeric tetrachlorobenzenediol diacetates, and all of the isomeric mono-, di-, tri-, and tetrachloroanisoles, except for 2,3,5-trichloroanisole with Geotrichum candidadum PC 67 and for 2,3,5,6-tetrachloroanisole with Mucor circinelloides PC 1. Increasing fungistatic activities were seen with 3,5-dichlorophenol, four trichlorophenols, and 2,3,4,5-tetrachlorophenol for all of the strains, with four dichlorophenols, 2,4,6-trichlorophenol, and two tetrachlorophenols for some strains, and with 2,3,6-trichlorophenol for only one strain (M. circinelloides PC 1).
In earlier papers (8, 9, (12) (13) (14) (15) 17) we reported on the biotransformation of the fungicides hexachlorobenzene and pentachloronitrobenzene and indicated similarities in their metabolisms. Several of the sulfur-containing metabolites and non-sulfur-containing metabolites (including pentachlorophenol) of both fungicides were found to be identical. The effects of pentachloronitrobenzene and some of its known and possible metabolites on fungi were described in a previous paper (16) . Because of its bactericidal, fungicidal, and insecticidal activity, pentachlorophenol is widely used for the preservation of wood and for various antimicrobial applications in industry. The metabolism of pentachlorophenol in animals and man was reviewed and discussed previously (11) . Numerous investigations have been already made of the antimicrobial effect of pentachlorophenol, but relatively little is known about the fungicidal activities of metabolites of pentachlorophenol. In this paper results of studies on the fungicidal activity of pentachlorophenol and several of its known and possible metabolites are reported.
3,4,5,6-Tetrachloro-1,2-benzenediol (tetrachlorocatechol), its dimethyl ether 3,4,5,6-tetrachloro-1,2-dimethoxybenzene, its diacetate 3,4,5,6-tetrachloro-1,2-benzenediol diacetate, 2,4,5,6-tetrachloro-1,3-benzenediol (tetrachlororesorcinol), its dimethyl ether 2,4,5,6-tetrachloro-1,3-dimethoxybenzene, its diacetate 2,4,5,6-tetrachloro-1,3-benzenediol diacetate, 2,3,5,6-tetrachloro-1,4-dimethoxybenzene, and 2,3,5,6-tetrachloro-1,4-benzenediol diacetate were synthesized by the method of Renner and Hopfer (10) . Pentachlorophenyl acetate was prepared by the method of Kanaoka et al. (6) Table 1 .
The antifungal activity was tested by agar dilution techniques on slants of Mueller-Hinton agar (Oxoid Ltd., London, England) in a volume of 5 ml. The compounds were incorporated into the test medium by using doubling dilutions in dimethyl sulfoxide or chloroform to final concentrations of 2 to 0.004 ,umol/ml. The medium was prepared no later than 5 days before the test and kept in the dark.
Stock cultures of fungal strains were passaged twice a month until used. Yeastlike fungi were suspended into yeast nitrogen base (Difco Laboratories, Detroit, Mich.) to a turbidometrically adjusted density. Moldlike fungi were scraped off the agar surface after 14 days of incubation, suspended in yeast nitrogen base, and filtered through sterile gauze; the filtrate obtained was adjusted to the same density as described above. A 100-plI portion of each suspension was pipetted into a test tube, and the inoculum was streaked over the surface of the slant with sterile plastic loops.
Media inoculated with yeastlike fungi were incubated in the dark for 2 days at 35°C; media inoculated with moldlike fungi were incubated for 10 days at 22°C. The MICs were reported as the lowest concentrations of the compounds which completely inhibited growth.
Among its various applications, pentachlorophenol is extensively used as a wood preservative against wooddestroying fungi. Duncan and Deverall (4) recovered less pentachlorophenol from Trichoderma-treated wood and found a decreasing activity of pentachlorophenol against this fungus; therefore, they concluded that Trichoderma was able to convert pentachlorophenol. The fact that woodrotting fungi may degrade pentachlorophenol was also indicated by Lyr (7) The study was supported by the Deutsche Forschungsgemeinschaft.
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